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诱骗受体 DcR3 对佐剂型关节炎大鼠模型的治疗作用及其机理探讨 
摘要 
类风湿性关节炎(Rheumatoid Arthritis，RA)是一种慢性、全身性的炎性自身
免疫病。细胞因子、Th1/ Th2 细胞平衡、细胞凋亡等在 RA 的发病过程中起着
重要作用。人诱骗受体 (DcR) 3 是新近发现的 TNFR 超家族成员之一。DcR3 能
促进 T 细胞向 Th2 细胞转化及促进经 TRAIL 途径的细胞凋亡，对一些自身免
疫性疾病如系统性红斑狼疮 (SLE) 有一定的治疗作用。到目前为止，DcR3 对
RA 作用的研究尚未报道。本文探讨了 DcR3 对佐剂型关节炎（AA）大鼠模型
的治疗作用及其相关机理。 




蛋白可与抗 DcR3 抗体发生特异结合。 
注射弗式完全佐剂建立大鼠佐剂型关节炎（AA）模型，尾静脉注射 DcR3
蛋白，观察大鼠关节肿胀度、间接 ELISA 检测血清和滑膜液中细胞因子 IL-1β、
TNF-α、IFN-γ的变化。RT-PCR 检测各组织器官、滑膜和淋巴细胞中 DcR3、Fas、
FasL mRNA 的表达以及脾脏中 TGF-β、IFN-γ、TNF-α、IL-4、IL-10 mRNA 的
表达。Western blot 分析各组织器官中 Caspase-8、Bcl-2 蛋白的表达和滑膜细胞
中 Caspase-8、Caspase-3、Caspase-9、Bcl-2 蛋白的表达。结果表明，DcR3 治疗
AA 大鼠后，足肿胀度降低；血液和滑膜液的 IL-1β、TNF-α、IFN-γ水平下降；
脾脏 Th1 型细胞 mRNA 表达下调，Th2 型细胞 mRNA 表达上调；滑膜细胞中
Caspase-8、Caspase-3 蛋白表达上调，Bcl-2 蛋白表达下调；并且 DcR3 可以促进
滑膜细胞和自身反应性淋巴细胞的凋亡。 
总之，我们成功地构建了 pET-22b(＋)/ DcR3 表达载体，并在原核表达体系
获得高效表达；纯化复性后的 DcR3 蛋白对 AA 大鼠模型产生了较理想的治疗效
果。我们认为 DcR3 治疗类风湿关节炎的主要机制为：通过调节滑膜细胞 FasL、




















































Treatment on Adjuvant Arthritis Rat Model by DcR3 and Its Mechanisms 
Abstract 
Rheumatoid arthritis (RA) is a chronic inflammatory disorder. Cell cytokine, Th1/ 
Th2 cell balance and cell apoptosis have an important effect on RA, but the complete 
etiology of RA has not yet been clarified. Decoy receptor 3 (DcR3) is a novel member 
of the TNF receptor superfamily. DcR3 can stimulate T cells to transform into Th2 
cells, and some kinds of cells to generate apoptosis induced by TRAIL pathway, and 
has certain effect on autoimmunity diseases, such as SLE. Up to date, there wasn’t 
any report about effects of DcR3 on RA. So we study the therapeutic effects of DcR3 
on rats adjuvant arthritis (AA) and its mechanisms. 
The DcR3 gene was constructed by overlapping PCR, then was inserted into vector 
pET-22b(+) and expressed efficiently in E.coli Rosetta-gami under optimization 
condition. The proteins were expressed mainly as inclusion bodies with the yield of 
more than 30% of total bacterial proteins. The expressed products were purified 
through Ni2+-affinity chromatographic column. After purification, the purity of the 
proteins were all more than 95%. The results of ELISA confirmed that the purified 
DcR3 could especially combine with anti-DcR3 antibody. 
AA was induced by CFA in rats. The rats were injected subcutaneously with DcR3. 
The perimeters of rat hind soles were measured before and after the injection of 
complete freund adjuvant (CFA). The pathological changes of inflammatory knee 
joints were observed under optical microscope. The changes of IL-1β,TNF-α,IFN-γ in 
serum and synovial liquid were detected by indirect ELISA, respectively. DcR3, Fas, 
FasL mRNA in organs, lymphocytes and synovial cells, and TGF-β, IFN-γ, TNF-α, 
IL-4, IL-10 mRNA in synovial cells were detected by RT-PCR, respectively. 
Caspase-8, Caspase-9, Caspase-3, Bcl-2 expression were analyzed by western blot, 
respectively. The results indicate that DcR3 could ameliorate arthritic symptoms, 
decrease the levels of IL-1β, TNF-α, IFN-γ in serum and synovial liquid; stimulate 
synovial cells and lymphocytes apoptosis; decrease the expression of mRNA in Th1 
cells, increase the expression of mRNA in Th2 cells; increase the expression of 














In conclusions, the pET-22b(＋)/ DcR3 was constructed by gene engineering 
technology, and proteins were expressed efficiently in E.coli. DcR3 exerted 
anti-inflammatory role by suppressing inflammatory cytokine production, stimulating 
synovial cells and T cells apoptosis through regulating the expression of FasL, Fas 
mRNA in synovial cells and Fas mRNA in lymphocytes, regulating Th1/Th2 cell 
balance. Our research provides valuable theoretical and experimental evidence for 
treatment to complicated inflammatory diseases. 
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查结果为 0.32%-0.4%，约有 400-500 万病人。类风湿性关节炎在女性多发，女性





风湿因子(rheumatoid factor, RF) [2]，是针对 IgG Fc 片段的 IgM，RF 及其免疫复
合物(immunologic complex, IC) 沉积于关节囊滑膜，引起滑膜增厚、充血、水肿、
淋巴细胞和巨噬细胞浸润。随着分子生物学和免疫学的进展，特别是 RA  动物模
型的建立及其在研究 RA 发病机理等方面的大量应用，人们发现，细胞因子、Th1/ 
Th2 细胞平衡、细胞凋亡、性激素、原癌基因等在 RA  的发病过程中起着重要作
用。 
1  细胞因子与 RA 
1.1  IL-1  
IL-1是引起 RA 关节软骨破坏的最重要的一种促炎细胞因子，关节组织中的 
IL-1 主要由滑膜软骨细胞产生。IL-1 的作用机理可概括为：①刺激人滑膜细胞的
胞浆型磷脂酶 A2 (PLA2 )基因及环氧酶-2 基因表达及其蛋白质合成，并使其活性
增加，进而分解磷脂膜产生花生四烯酸，导致前列腺素 (PGE2)的生成与释放[3]，
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膜、软骨释放 PLA2，而 PLA2  能抑制蛋白多糖前体物质氨基多糖(GAG)的合成，
抑制软骨细胞对各种生长因子的促有丝分裂作用；⑦ 作用于内皮细胞促进嗜中
性粒细胞、巨噬细胞和淋巴细胞聚集，引起 RA 关节局部炎症反应发生；⑧ 在类
风湿血管翳的形成中起重要作用，称其为“中心罪犯”[4]。关于 IL-1 如何激活滑膜
细胞，其细胞信号转导的具体机制是目前研究的热点[5]。 
1.2   TNF-α 
50％ RA 患者的关节液中能检查出 TNF[6]，特别是血清阳性患者，在疾病活
动期或进展期，TNF 呈高水平分泌，导致一系列临床症状及局部关节组织的破
坏，慢性期 TNF 水平相对低且稳定，其中，关节病变组织中检测的多是 TNF-α 。
在 RA 中，TNF-α 主要由患者外周血单核细胞和关节滑膜的巨噬细胞分泌。TNF-α 
与 IL-1被称为“姊妹细胞因子”，共同起到“中心罪犯”的作用，两者的效应及靶细
胞的范围有很大的相似性，例如，TNF-α 可刺激滑膜细胞和软骨细胞合成 PGE2 
和胶原酶，引起骨和软骨吸收的破坏，促进成纤维细胞增生。TNF-α 与 IL-1 又
常常是同时合成和分泌的，两者不但以自分泌方式刺激巨噬细胞增加自身的产
生，而且也能促进对方的合成[7]。 
1.3       IFN-γ 
        IFN-γ 是由活化的 CD4+ Th 细胞分泌产生的，与关节炎发病密切相关。IFN-γ 
是主要的巨噬细胞活化因子，激活单核巨噬细胞，增强其杀伤力，诱导和增加 
MHCⅠ、Ⅱ类抗原的表达，促进 Th0 细胞向 Th1 细胞的分化，增强自然杀伤细
胞 (NK)细胞的活性，刺激并增强炎症反应[8]。 
1.4  TGF-β1 
       TGF-β1 属于生长因子家族，在 RA 滑膜及滑液中大量表达。链球菌细胞壁诱
导的鼠关节炎模型中的关节腔内注射抗 TGF-β1 的抗体可明显减轻滑膜炎症，因
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